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BASIC-ABSTRACT: 

A D-galactopyranosylgluconic acid deriv. of 
poly-alpha-subs td epsilon-L-lysine 

(P-epsilon-Lys-LA) in which the alpha-amino gp. of at least 
part or all of 

L-lysine residue of poly (epsilon-L-lysine) is 
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amido-combined with 

D-galactopyranosyl gluconic acid, the deg. of 

polymerisation of 

poly (epsilon-L-lysine) being pref. 30-700. 

USE/ADVANTAGE - The deriv. can be used in biofunctional 
materials. The deriv. 

has good cell adhesion and cell growth. 

In an example, Ig of poly (epsilon-L-lysine) was dissolved 
in 25 ml 50 mM TEMED 

buffer. 2.16g D~galactopyranosylgluconic acid and 0.91g 
l-ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride 
(EDO were reacted 

at room temp, for 3 days. The reaction liquor was dialysed 
against 30 litres 

distilled water. The dialysate was freeze-dried to give 
0.6g P-epsilon-Lys-LA. 

The introduction ratio of D-galactopyranosylglucon- ic acid 
to 

poly (epsilon-L-lysine) was calculated to be 24.6% from the 
NMR spectrum. The 

P-epsilon-Lys-LA was confirmed to have cell adhesion 

property for human foetal 

lung fibroblast WI-38 and to have high cell growth activity 
for human foetal 

lung fibroblast Wl-38 and human epidermal keratonocyte 
NHEK. 

CHOSEN-DRAWING: Dwg.2/5 

TITLE-TERMS: GALACTO PYRANOSYL GLUCONIC ACID DERIVATIVE 
POLY ALPHA SUBSTITUTE 

EPSILON LYSINE BIO FUNCTION MATERIAL PRODUCE 
REACT POLY EPSILON 

LYSINE GALACTO PYRANOSYL GLUCONIC ACID 
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CHEMICAL-CODES: 

Chemical Indexing Ml *01* 

Fragmentation Code 

F012 F013 F014 F015 F016 F123 HI HlOO H181 H4 
H405 H423 H484 H5 H521 H8 JO J012 Jl J171 
J3 J371 KO LB L810 L815 L822 L833 L834 M280 
M311 M315 M321 M322 M332 M342 M343 M344 M349 M373 



07/07/2003, EAST Version: 1.04.0000 



M381 M391 M392 M423 M510 M521 M530 M540 M781 M903 
M904 P714 V901 V902 V917 V921 
Markush Compounds 
199640-10701-U 
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ABSTRACTED- PUB-NO: JP 08067695A 

BASIC-ABSTRACT: 

Prepn. of 'glycate poly-L-lysine' (I) comprises reacting 
epsilon-poly-L-lysine 

of formula (Ila) or alpha-poly-L-lysine (lib) with a 
monomer of 

3-O-methyl-D-glucose of formula (III) under physiological 

conditions: n is not 

defined. 
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(I) is useful for cleaving nucleic acids. 

(I) cleaves with active oxygen under mild physiological 
conditions . 

CHOSEN- DRAWING: Dwg.0/7 

TITLE-TERMS: PREPARATION POLY LYSINE USEFUL CLEAVE NUCLEIC 
ACID COMPRISE REACT 

ALPHA EPSILON POLY LYSINE MONOMER METHYL 
GLUCOSE PHYSIOLOGICAL 

CONDITION 
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CHEMICAL-CODES : 
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Fragmentation Code 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[A technical field] this invention relates to the GURIKETOPORI-L-lysine obtained by making 
epsilon-poly-L-lysine or alpha-poly-L-lysine, and a 3-0-methyl-D-glucose react under physiological 
conditions. 
[0002] 

[Description of the Prior Art] The proteinic GURIKESHON reaction is known as a typical thing of the 
non-enzyme-reaction of the protein of molecule level as one of the amino-carbonyl reactions of a food 
constituent. Reducing sugar react with the proteinic amino group under physiological conditions, and 
through a glucosyl amine, a GURIKESHON reaction generates an Amadori-rearrangement object 
(1 -substitution amino-2-ketose), and generates coloring matter, the fluorescence nature matter, a dimer, a 
trimer, a low-molecular peptide, etc. through reactions with this compUcated, such as oxidative 
degradation and a polymerization, further. 
[0003] 

[Problem(s) to be Solved by the Invention] The poly lysine is polypeptide with which L-lysine was 
connected in the shape of a straight chain. The poly lysine is considered to be a kind of polyamine and 
reaction and fundamental research are done as a food antiseptic or a physiological activity amine, this 
invention person took up the poly lysine as a proteinic model, and made the poly lysine and various 
reducing sugars react under physiological conditions, and this matter was found out as a new product in 
process in which the product is investigated. The purpose of this invention is offering the 
GURIKETOPORI-L-lysine which is a new high molecular compound so that clearly from the above 
description. 
[0004] 

[Means for Solving the Problem] this invention has the composition of following (1). 
(I) General formula (I) 
[Formula 4] 

hInh-cHi. -oh, -ch, -ch« -ch-co- oh 

I 

NH« J n 



or a general formula (11) — [Formula 5] 
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and expressed, and a general formula (EI) - [Formula 6] 



The GURDCETOPORI-L-lysine to which appear and the monomer expressed is made to come to react 
under physiological conditions. 

[0005] It explains in full detail below per effect with the composition of this invention. The poly lysine 
concerning this invention has the structure which the lysine which is the amino acid which has two amino 
groups in 1 molecule condensed, and two sorts of epsilon-poly lysine which alpha-poly lysine which the 
amino group and carboxyl group of an alpha position of a lysine generally condensed, the amino group of 
epsilon-grade, and the carboxyl group condensed exist. 

[0006] epsilon-poly lysine is polypeptide which the amino group of epsilon-grade of L-lysine which is an 
essential amino acid condensed, and is strictly called epsilon-poly-L-lysine. epsilon-poly lysine used as a 
reaction raw material concerning this invention is matter which streptomyces ARUBURASU 
(Storeptomyces arbulus) or streptomyces wildebeest RUSEI (Storeptomyces noursei) which is the poly 
lysine production bacillus produces, and the residue of 25-30 of L-lysine is epsilon. - It is the united poly 
lysine. 

[0007] Streptomyces ARUBURASU subspecies RISHINOPORIMERASU (Storeptomyces arbulus 
subspecies lysinopolymerus) No.346-D stock (Fermentation Research Institute ****** No. 3834) can be 
cultivated to a culture medium, and this epsilon-poly lysine can obtain it from the culture obtained by the 
method of separating and refining as indicated by JP, 59-203 59,B. 

[0008] alpha-poly lysine is polypeptide which the amino group of the alpha position of L-lysine which is 
an essential amino acid condensed, and is strictly called alpha-poly-L-lysine. alpha-poly lysine used for 
this invention can come to hand easily also as commercial elegance (Merck Co. product), although easily 
obtained by the usual chemical synthesis method. 

[0009] The 3-O-methyl-D-glucose used for this invention is Aldrich although it can receive easily by the 
usual chemical composition. Chemical The reagent put on the market from Co. can also be used. 
[0010] The reaction of GURHCESHON of the poly lysine is performed as follows, (epsilon-, alpha-) Poly 
lysine lOmg and the 3-O-methyl-D-glucose of 0. IM were melted to 0. IM and 1 .0ml of pH 7.2 phosphate 
buffer solutions. After adding, deaerating and carrying out the nitrogen purge of 0.1% of the gentamycin 
as antiseptics, it incubates for seven days at 37 degrees C. In addition, in order to prevent a hydroxyl 
radical occurring by the Fenton reaction, the water used for manufacture of the buffer solution, gel 
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filtration, etc. deaerates ultrapure water, and it is altogether desirable to use what carried out the nitrogen 
purge. 

[001 1] The 3-0-methyl GURKETO poly lysine obtained by the above-mentioned method has 
characteristic angle of rotation by the optically active substance. However, it does not have the 
characteristic melting point. 

[0012] A 3-0-methyl GURIKETO poly lysine has the capacity to make active oxygen generate. The 
CHITOKU roke C will change to a reduction type with absorption strong against 550nm, if one electron 
is received. Although the oxygen radical formation ability of a GURIKETO-ized poly lysine can be 
investigated using this property, if a 3-0-methyl GURIKETO poly lysine and the CHITOKU roke C are 
mixed, the absorbance in 550nm of mixed liquor will increase with time. Moreover, this matter has a 
nucleic-acid cutting operation. 

[0013] Hereafter, although an example explains this invention still in detail, this invention is not limited to 

examples, such as this. 

[0014] Example ITBA (Thiobarbituric Acid) reacts with a 3-0-methyl-D-GURIKETO epsilon-poly 
lysine, and since it generates the matter which carries out coloration to the yellow which has absorption in 
443nm, it is used as an assay of a 3-0-methyl-D-GURIKETO epsilon-poly lysine. 
[0015] epsilon-poly lysine lOOmg and the 3-0-methyl-D-glucose of O.IM were melted to O.IM and 
10.0ml of pH 7.2 phosphate buffer solutions. After adding, deaerating and carrying out the nitrogen 
purge of 0. 1% of the gentamycin as antiseptics, it incubated for seven days at 37 degrees C. As control, 
what does not add a 3-0-methyl-D-glucose only by epsilon-poly lysine was incubated on the same 
conditions. In addition, in order to prevent a hydroxy! radical generating the water used for manufacture 
of the buffer solution, gel filtration, etc. by the Fenton reaction, altogether, the ultrapure water was 
deaerated and what carried out the nitrogen purge was used. When the generation situation of a 
3-0-methyl-D-GURIKETO epsilon-poly lysine in an incubation was measured by the TBA method, the 
result like drawing 1 was obtained. Since, as for the 4th or subsequent ones, the increase in an absorbance 
is seldom accepted, GURIKESHON of epsilon-poly lysine will reach a peak in the 4th day, so that 
drawing 1 may show. Moreover, about what incubated on the conditions which do not add a 
3-0-methyl-D-glucose only by epsilon-poly lysine as control, absorption was not accepted at all by the 
TBA method. 

[0016] 120mg of 3-0-methyl-D-GURIKETO epsilon-poly lysines was obtained by this reaction. 
[0017] Angle of rotation which measured the 3-0-methyl-D-GURIKETO epsilon-poly lysine obtained by 
this reaction with the Japanese duty light DIP 360 (daisy TARUPO rally meter) is [Formula 7], 
[a] 2«=2 0. 0 (C = 0. 5. Hb 0) 

It came out. 

[0018] As a result of measuring by SEIKO electronic SSC-5020 (differential scanning calorimeter), as 

shown in drawing 2 , there was no melting point. 

[0019] About infi*ared analysis, as a result of measuring by Japanese duty light FT/IR -300 (the KBr 
method), the chart like drawing 3 was obtained. 

[0020] The example 2 CHITOKU roke C will change to a reduction type with absorption strong against 
550nm, if one electron is received. Although it cannot say that the reduction reaction rate of the 
cytochrome C by active oxygen is early, since there are not measurement being easy and chain reaction, 
as a method of detecting active oxygen, it is used widely. GURJKETO-ized poly lysine oxygen radical 
formation ability was investigated using this property. 

(Manufacture of a sample) Gel filtration of the 0.1ml of the reaction solutions obtained in the example 1 
was carried out, and low molecular weight compounds, such as a GURKETO-ized poly lysine which is 
the specified substance, and unreacted sugar, were separated. That is, 0.1ml of reaction mixture is 
isolated preparatively and it is Sephadex for PD-10 desalting. Gel filtration was carried out using the 
G-25M pre PAKKUDO colunm. In this gel filtration, although it isolated O.Sml of solutions preparatively 
at a time, since the GURKETO-ized poly lysine was not accepted in the first 2.0ml of an eluate, this 
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threw away, collected the next 1.5ml and used it for oxygen radical formation ability measurement. 
(Measurement of the reduction reaction rate of Cytochrome C) Sample 1.5ml prepared by the 
aforementioned method was used for reduction reaction rate measurement of Cytochrome C. 1.0ml of 
cytochrome C solutions prepared by the phosphate buffer solution was added to 1.5ml of sample 
solutions, and the 550nm increase in an absorbance was measured with time. This resuh was shown in 
drawing 4 . The reducing power which shows radical formation ability was expressed with the rate of 
increase (**550nm) of the absorbance around unit time. It was shown that the GURIKETO-ized poly 
lysine is generating the oxygen radical. 

[0021] Example 3alpha-poly lysine lOOmg and the 3-0-methyl-D-glucose of O.IM were melted to O.IM 
and 10.0ml of pH 7.2 phosphate buffer solutions. After adding, deaerating and carrying out the nitrogen 
purge of 0, 1% of the gentamycin as antiseptics, it incubated for seven days at 37 degrees C. As control, 
what does not add a 3-0-methyl-D-glucose only by alpha-poly lysine was incubated on the same 
conditions. In addition, in order to prevent a hydroxyl radical generating the water used for manufacture 
of the buffer solution, gel filtration, etc. by the Fenton reaction, altogether, ultrapure water was deaerated 
and what carried out the nitrogen purge was used. When the generation situation of a 
3-0-methyl-D-GURIKETO alpha-poly lysine in an incubation was measured by the TBA method, the 
result like drawing 5 was obtained. Since, as for the 4th or subsequent ones, the increase in an absorbance 
is seldom accepted, GURIKESHON of epsilon-poly lysine will reach a peak in the 4th day, so that 
drawing 5 may show. Moreover, about what incubated on the conditions which do not add a 
3-0-methyl-D-glucose only by epsilon-poly lysine as control, by the TBA method, completely, absorption 
was accepted and swarmed. 

[0022] 1 18mg of 3-0-methyl-D-GURIKETO alpha-poly lysines was obtained by this reaction. 
[0023] Angle of rotation which measured the 3-0-methyl-D-GURIKETO alpha-poly lysine obtained by 
this reaction with the Japanese duty light DIP 360 (daisy TARUPO rally meter) is [Formula 8]. 
[a] J^=-30. 4 CC = 0. 5. Ha 0) 

It came out. 

[0024] As a result of measuring by SEIKO electronic SSC-5020 (differential scanning calorimeter), the 
melting point was not accepted as shown in drawing 6 . 

[0025] About infi-ared analysis, as a result of measuring by Japanese duty light FT/IR -300 (the KBr 
method), the chart like drawing 7 was obtained. 

[0026] It was 8.4%;84.3, when phixl75DNA200ng of a double chain, sugar InM, and Cu2-hl0microM 
were processed for the example 43-0-methyl-D-GURIKETO epsilon-poly lysine at 37 degrees C among 
the phosphate buffer solution (pH 7.2) for 3 hours and one-place cutting (Formll) of 1 chain and 
generation of the shape (Formll) of a straight chain DNA were investigated. 
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ABSTRACT: 

PURPOSE: To provide a new compound useful especially in 
a food field as an 

emulsifier, antibacterial agent, bread texture improver, 
sponge dough improver, 
etc . 

CONSTITUTION: The compound of formula (R is H or acyl 
derived from ≥8C 

saturated or unsaturated fatty acid; (n) is 20-30), e.g. 
α -polystearoyl-&epsi;-polylysine. The compound can 
be produced by 
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reacting &epsi; -polylysine (e.g. product of Chisso Corp.) 
with n-stearoyl 

chloride in the presence of sodium hydroxide. A derivative 
exhibiting broad 

antibacterial spectrum and giving a w/o-type emulsion 
having high water-content 

and containing large water droplets is obtained by the use 
of &epsi; -polylysine 

and a ≥8C fatty acid. The tasty compound in the aqueous 
phase quickly 

stimulates the gustation nerve and is stably present in the 
emulsion. The 

emulsion has nearly no disagreeable taste and smell. 
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ABSTRACTED- PUB-NO: JP 63056501A 
BASIC-ABSTRACT: 

Gel comprises spherical cellulose particles to which 
epsilon-poly-lysine is 
bonded via functional gps. 

Prepn. comprises reacting epsilon-poly-lysine with 
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spherical cellulose 

particles having an introduced functional gp./ which reacts 
with 

epsilon-poly-lysine and post-treating the reaction prod. 

The functional gp. is formyl, epoxy, or carboxyl gp. or is 

introduced by 

further esterifying the carboxyl gp. with 
N-hydroxysuccinimide . It may also be 

the reaction prod, of spherical cellulose with the terminal 

amino of 

omega-alkylamine. The epsilon-poly-lysine is obtd. by 
fermentation of 

Streptomyces albulus and has a degree of polymerisation of 
20-30. 

USE/ADVANTAGE - The epsilon-poly-lysine cellulose is used 
as an affinity 

chromatographic agent for purifying enzymes, to separate 
polysaccharides, etc. 

It has superior mechanical strength than agarose gel. 
CHOSEN- DRAWING: Dwg.0/0 
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